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PRELIMINARY AND SHORT REPORTS
THE IN VITRO ANTIMICROBIAL ACTIVITIES OF CERTAIN AMINO STEROIDS*
FREDERICK C. KULL, Pu.D., GABRIEL A. CASTELLANO, M.S. AND RUDOLF L. MAYER, M.D.
According to the literature, a number of estrogenic and androgenic hormones and hor-
mone-like substances have been tested for antimicrobial activity and contradictory results
have been obtained. Groeger (1) noted that the usual commercial alcoholic hormone prepa-
rations of testosterone, cortisone, and progynon exerted strong bactericidal action against
various micro-organisms with the exception of Salmonella typhosa. Gould (2) found ethynyl
testosterone inactive against Endamoeba histolytica and stilboestrol bacteriostatically
active at a dilution of 1:25,000. Lewis, looper and Reiss (3) found inhibition of fungous
growth by testosterone, diethylstilbestrol, and ethynyl estradiol, but none of these sub-
stances was capable of appreciable activity. Reiss (4) showed that methyl testosterone
exerted a demonstrable in vitro fungistatic effect on the growth of Trichophyton purpureum
and Trichophyton gypseum in concentrations as low as five milligrams/per cent (1:20,000).
In a later study of the activity of 12 hormones and hormone-like compounds against 14
pathogenic fungi, Reiss (5) found diethylstilbestrol to be the most effective fungistatic
compound. A similar observation was made by Curtis and Harrell (6) with Blastomyces
dermatitides. More recently, Rebell and Lamb (7) investigated a methyl group substitution
at C3 position to increase antimycotic effect.
EXPERIMENTAL
During an investigation in our laboratory of a series of steroid compounds for fungistatic
activity, it was noted that those with amino constituents exhibited antimicrobial activities
exceeding those recorded in the literature.
Substance Tested
Su-1621: 17-amino-4-androstene-3-one-monohydrochloride
Su-1092: 20-amino-3-p hydroxy-5-pregnene monohydrochioride
Su-1091: Diethyl 2-hydroxyethyl 21-(-keto-4, 17-pregnadienyl)ammonium bromide
Su-f 284: 20-dimethylamino-3-keto-4-pregnene monohydrochioride
Su-1422: 20-amino-4-pregnene-3-one-monohydrochloride
Su-1098: 3-keto-21-(1-piperidyl)-4, 17-pregnadiene monohydrobromide
METHODS AND RESULTS
The compounds, all soluble in water, were tested against the various fungi and bacteria
as noted in Table I by the serial dilution method using Sabouraud's medium in the case
of fungi, brain heart infusion broth for bacteria and Kirchner's medium for the mycobac-
term. According to the results shown in Table I, the pregnene derivatives demonstrated
fungistatic activity against most of the test fungi in a concentration of 1 mg per cent while
10 mg per cent was effective against Candida albicans. The most active compound was
Su-1093, a piperidyl derivative; bacteriostatic tests with piperidine hydrobromide proved
that the piperidyl moiety played an insignificant role in the fungistatic and bacteriostatic
activity of Su-1093. Among the bacteria studied, the gram positive organisms were more
susceptible to the action of the amino steroids. Two organisms of the mycobacterium
genus (lv! yco. smegmatis * 607 and Myco. tuberculosis var. hominis, H37Rv) were appreci-
ably affected.
* From the Microbiological Division, Ciba Pharmaceutical Products, Inc. Summit,
New Jersey.
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TABLE I
Minimum Concentrations (mg %) of Various Hormones Completely Inhibiting Growth
of the Test Organisms
COMPOUND
FUNGI BACTERIA
Tm. T.r. S.s. C.a. N.a. S.a. B.s. S.p. E.c. P.a. S.sc. f 607
Su-1091 10 mg 10 10 100 100 100 100 10 200 200 200 13 7
Su-1092 10 10 10 10 1 20 10 5 100 100 100 8 7
Su-1093 5 5 2 10 2 5 5 1 200 200 200 4 7
Su-1284 10 10 100 100 100 20 100 20 200 200 200 3 13
Su-1422 10 10 100 100 10 10 20 10 100 100 100 7 7
Su-1621 10 10 10 <100 100 20 100 20 100 200 200 3 13
Piperidine hy-
drobromide. <100 <100 100 <100 <100 <200 200 200 200 200 <200 — —
Bacteria
S.a.
B.s.
S.sc.
P.a.S.p. = Streptococcus pyogenesE.c. = Escherichia coli
1137Ev = Mycobacterium tuberculosis var. hominis
607 = Mycobacterium smegmatis
SUMMARY
A number of amino steroids have been examined in vitro for antimicrobial activity and
have shown marked antimicrobial activity against a number of fungi and bacteria.
REFERENCES
(1) GROEGER, 11. W.: Beeinflussung des bakteriellen Wachstums durch Hormone. Arch.
Hyg. Bakt. 130: 117, 1043.
(2) GOULD, M.: Action of steroids on Endamoeba histolytica in vitro. J. Pharm. Exptl.
Therapy 98: 10, 1950.
(3) LEWIS, G. M., HOPPER, M. AND REIss, F.: Ringworm of the scalp. J.A.M.A., 132: (2);
62, 1946.
(4) REJSS, F.: The effect of hormones on the growth of Trichophyton purpureum and Tn-
chophyton gypseum. J. Invest. Dermat., 8: 245, 1947.
(5) REISS, F.: Steroid hormones. Their fungistatic and germistatic effect on pathogenic
fungi. Arch. Dermat. & Syph., 59: 405, 1949.
(6) CURTIS, A. C. AND HARRELL, E. R.: Use of two stilbene derivatives (diethylstilbestrol
and stilbamidine) in treatment of blastomycosis. Arch. Dermat. & Syph. 66: 676,
1952.
(7) REBELL, G. AND LAMB, J. : In vitro studies of a group of blocked steroids as anti-mycotic
agents. Abstract, Ann. Meeting Soc. Invest. Dermat. N. Y. C., p. 17, 1953.
Molds
T.m.
C.a.
N.a.
T.r.
S.s.
Tnichophyton mentagrophytes
(interdigitale)
= Candida albicans
Nocardia asteroides
= Tnichophyton rubrum
= Sporotrichum schenchii
= Staphylococcus aureus
= Bacillus subtilis
= Salmonella schottm?2lleni
= Pseudomonas aeruginosa
